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This  report  ha 3  been  prepared  by  the  Later  utilisation 
Section,  Land  oconorJ.cs  Division,  Bureau  of  Agricultural  Kconont- 
ics.    The  base  nap  of  the  area  ;ms  compiled  in  part  from  original 
field  reconnaissance  end  in  part  from  the. base  sheets  of  the 
OliLahoiaa  State  Highway  Department*    Geologic  data  were  obtained 
from  the  United  States  Geological  Survey  base  mp  and  IJulletin 
ITo.  40,  Volume  2,  published  by  the  Oklahoma  Geological  Survey. 
Climatological  date  -were  obtained  from  publications  of  the  United 
States  ..eather  Bureau*   Land  use  and  economic  date  were  obtained 
from  Beaver  County  officials. 


AUTIjQRIZATIUJ 

BeLs  report  Ijas  been  prepared  under  the  jjrovisions  of  the 
Bator  Facilities  Act,  iublic  Law  lia0  599,  of  the  75th  Congress. 
The  Bater  Facilities  Act  authorized  the  Secretary  of  Agriculture 
to  formulate  a  program  for  the  development  of  snail  vjater  facili- 
ties and  further  authorised  tlie  Secretary  of  Agriculture  to  assign 
responsibility  for  operation  of  the  Prolan* 

In  a  neoorandua  fron  the  Secretary  dated  July  1,  1938, 
responsibility  for  the  preparation  of  area  plans  for  specific 
areas  selected  by  the  V&ter  Facilities  Doard  iias  assigned  to  the 
Bureau  of  Agricultural  Bconomlcs* 

The  Y/ater  Facilities  Doard  approved  for  planning  an  area 
which  includes  all  the  land  south  of  the  Beaver  River  in  Beaver 
Comity,  Oklahoxna. 

This  report  has  been  prepared  subject  to  the  authority  and 
responsibility  assigned  to  the  Bureau  of  agricultural  Ivconomics* 
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Geology  and  Availability  of  Ground  Water 


1.  The  average  annual  precipitation  at  Beaver,  in  the  north 
central  part  of  the  area,,  is  18.01  inches* 

2.  'ihe  estimated  average  annual  surface  run-off  per  square 
mile  is  18  acre-feet  over  areas  of  Tertiary  outcrop,  and 
'10  acre-feet  over  areas  of  "red  bed"  outcrop. 

3.  The  principal  water  bearing  formations  are  the  Tertiary- 
sands  and  gravels,  and  ;  Quaternary  alluvium. 

4.  Ground-v;ater  development  for  both  stock  and  donestic  pur- 
poses is  recommended  in  areas  of  Tertiary  and  Quaternary 
outcrop* 

5*    Groundwater  development  in  the  "red  bed"  areas  is  recom- 
mended for  stock  purposes  only* 

6.  It  is  recommended  that  grojind-*mter  development  for  irri- 
gation purposes  in  the  alluvium  area  along  Beaver  Greek 

be  delayed,  pending  results  of  court  action  stated  on  page 
14  of  this  report. 

7.  The  "red  bed"  areas  offer  no  pump  irrigation  possibilities- 

8.  It  is  reconrjendod  that  surface  v;ator  development  be  limited 
to  the  following: 

a »    Construction  of  small  dans  and  reservoirs  for 
stock  vjatering  purposes  and  garden  irrigation. 

b.    ];lood  irrigation  of  the  bettor  soil  type  native 
pastures. 
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PURPOSE  Juh)  SCOPE 

The  purpose  of  this  report  is  to  indicate  in  a  pre3.ii/Dxriry 
manner  the  agricultural  utilisation  of  the  available  -prater  re- 
sources* 

The  data  contained  in  this  report  are  the  result  of  recon- 
naissance studies*   Uiile  additional  inform tion  would  allow  re-' 
comaendations  to  be  made  in  greater  detail^  it  is  believed  that 
the  recommendations  herein  contained  are  reliable  and  have  suffi- 
cient acciiracy  for  the  purpose  of  pointing  the  direction  which  the 
action  program  should  take* 

Proposed  and  rocoramended  developments  are  outlined  and 
discussed  in  their  relation  to  fcn©  best  utilisation  of  the  avail- 
able  -water  resources  :Ln  the  area* 
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Location 

The  area  discussed  in  tiris  report  is  located  in  Dsaver 
County,  viiich  is  the  easternmost  county  or  the  Cklalioim  Ban~ 
iTandlG.    It  includes  aH  tho  land  in  the  county  south  of  the 
Beaver  Hiver  (Borth  Canadian)  vfhich  amounts  to  1,065  square 
miles  or  631,600  ac^es.    It  lies  between  38°30*  and  oG^Q* 
north  latitude  and  100°00*  and  101°0G«  mat  longitude. 
principal  tributaries  to  the  Beaver  are  Clear,  3ix  liic,  Duck 
Pond,  iiiov/a,  V.illovjr,  Jackson  and  other  sraall  creeks*    The  grin- 
cipal  torn  in  tlis  area  is  Beaver,  the  county  seat  of  Beaver 
County,    other  s&allj  unincorporated  towns  in  the  area  are  Ll£!«- 
"vood,  Cray,  Logan,  Balko,  Cooo  and  Clear  Lake* 

The  Bbrth  Canadian  liiver  is  known  locally  as  the  Beaver 
-iivcr  and  v;ill  be  referred  to  by  that  nane  throughout  this  re- 
port, 

Topo.-Traphy 

Beaver  County,  of  Tjhich  this  area  is  a  part,  is  essen- 
tially a  rectangular  block,  cut  out  of  tiie  lUJi  Plains,  T/ith 
its  ;  reater  dimension  running  east  and  nest.    It  is  located  in 
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the  Plains  3orde?  Section  of  tiie  Great  Plains  Proxdnce,  de- 
scribed by  physiographers  as  a  "subnaiurely  to  tiaturely  dis- 
sected plateau."    The  land  surface  of  the  county  in  general 
slopes  gently  to  the  east,  however  $  the  specific  area  for  whdeh 
this  report  is  prepared  includes  oiily  that  part  of  the  county 
lying  south  of  tlie  leaver  iiiver*    S£hs  land  surface  of  this  area 
slopes  ^ently  to  the  northeast* 

'ilK5  topography  of  the  area  nay  be  divided  into  tlree 
typesj  namely,  uplands,  breaks  and  valleys*    She  uncvenness  of 
the  surface  of  the  area  has  been  the  result  of  erosion  by  water 
and  the  cutting  by  streams,  tMs  action  creating  the  unity  valleys, 
large  and  sr.icll,  vahich  now  interrupt  the  flat  surface  of  the  ori- 
ginal plain* 

The  southern  part  of  the  area  is  essentially  a  broad  up- 
land, gently  rolling  to  rolling,  the  surface  of  which  slopes 
north  and  northeast  toward  the  valley  of  Deaver  Itiver  —  where 
it  eventually  becoraes  undulating*    In  the  northern  part  of  the 
area  many  tributaries  to  the.Doaver  liiver  have  eroded  through  "- 
"Tertiary  mantel  and  exposed  the  Perxiian  "red  beds,1'  rise 
to  a  rough  and  broken  topography* 

lilLevations 

The  elevations  above  sea  level  of  the  points  where  the 
Beaver  ?dver  enters  and  leaves  the  area  are  approxli.ntely  2,600 


and  2,150  feet,  respectively.    The  elevation  of  the  town  of  Beaver 
is  2,500  feet  above  sea  level,  and  that  of  the  Beaver  I&ver  nearby, 
i3  £,420  feet.    South  of  Gray,  near  the  Toxas-Ol&ahoma  line,  the 
elevation  is  approximately  3,400  feet  above  sea  level.'*' 

Drainage  Pattern 

Beaver  Hiver  is  the  principal  stream  in  the  area.  Travers- 
ing the  area,  it  first  flows  in  a  northeasterly  direction,  thence 
east  across  the  area,  a  distance  of  approximately  55  miles.    It  is 
a  typical  plains  stream,  having  a  broad,  sand  filled  channel,  and 
low  ;;and  banks.    Hie  width  of  the  channel  froni  bank  to  bank  aver- 
a^es  about  200  yards. 

Lany  tributary  streams  empty  into  the  Beaver  from  the  sou+lu 
The  majority  of  those  streams  originate  on  the  relatively  flat  up- 
land in  the  southern  part  of  the  area,  and  flow  north  and  north- 
east to  their  confluences  with  the  Beaver*    The  more  important 
streams  flordnc:  northward  into  the  Beaver  arc  Jackson,  T'illow,  Kim, 
Six  !.'ile,  Hone,  Clear,  Camp  and  Juck  Pond  creek3.    Iliowa  Creek 
flows  northeasterly  into  Harper  County  where  it  unites  with  the 
Beaver* 


1  Elevations  secured  from  House  itocument  Ho.  508,  74th  Congress, 
iveport  on  /Arkansas  River,  Corps  of  iinJLneers. 

2  Gould,  diaries  II.,  and  Lonedale,  John  T.,  Geology  of  Beaver 
County,  Oklahoma,  Okla.  Geol.  Survey,  Bull.  ilo.  53,  p.  16. 


COdmtolo; deal  Data 
Hie  monthly  and  annual  average  precipitation  at  licaver, 
Oklahoma,  is  shotvn  in  the  following  table  •    Hiis  record  is  Tor 
a  period  of  35  years. 

ijeaver,  Oklahoma 
Average  I  Monthly  and  Animal  Precipitation 
in  Inches 
SLevation  -  2,  SCO  feet 

J     F     i;      A      i:       J       J      A      S       CUD  Annual 
.41  .77  .87  1.77  2.54  2.70  2.10  2.35  2.16  1.S9  .03  «7£  18.81 

Geology,  and  Ground,  Later  Resources 

Hie  gcoloi-y  of  the  area  is  not  complex.    Surface  formations 
are  fcxr  in  nuiriber  and  simple  in  arrangement.    The  following  table 
is  a  suinaary  of  the  formations  outcropping  over  the  area,  and 
their  reneral  litholotic  character! sties j 


Are 


Formation 


-  LitholoQr  - 


quaternary 
lertiary 

Permian 


Cloud  Chief 


iilluvium 

Loosely  consolidated  sands, 
gravels,  clays  and  contjloi*- 
erates 

Chiefly  red  shales  trith  inter- 
bedded  layers  of  Qrpsum 


Cloud  Chief  Formation  »-~Thc  Cloud  Ciiief  is  one  of  several 
formations  which  together  comprise  the  -widespread  Permian  "red  beds." 


These  formations  underlie  all  of  the  area,  however,  the  Cloud 
Chief  is  the  only  one  appearing  at  the  surface.    The  outcrops 
are  confined  in  the  northern  part  of  the  area  along  the  lower 
drainage  courses  of  the  principal  tributaries  of.  the  Beaver 
liiver.    In  these  areas,  the  streams  have  eroded  through  the 
Tertiary  mantel  and  exposed  the  underlying  Cloud  Chief  • 

This  formation  consists  of  red  shales,  and  sandy  shales, 
interbedded  ts&th  layers  of  gypsum.    Similar  'bo  other  "red  bed" 
formations,  it  yields  only  small  quantities  of  highly  mineralized 
water,  rarely  suitable  for  domestic  purposes,  but  generally  ac- 
ceptable for  stock  purposes* 

Tertiary  Sands  and  Gravel s.-— These  rocks,  as  shown  on  the 
accompanying  sap,  cover  practically  the  entire  surface  of  the 
area.    In  general,  the  Tertiary  consists  of  a  heterogenous  rcbc~ 
ture  of  clays,  sands,  and  gravels,  which  wore  laid  dorm  on  an  un- 
even land  surface.    The  source  of  the  rocks  was  from  the  rest, 
hence  they  thin  to  the  east*    The  average  thickness  of  the  ter- 
tiary over  the  area  is  not  known  in  view  of  the  erosional  uncon- 
formity between  it  and  the  underlying  rocks,  and  the  scarcity  of 
reliable  well  log  data.    It  is  known,  however,  that  much  of  the 
Tertiary  once  present  in  this  area  has  since  been  removed  by  ero- 
sion. 

The  Tertiary  rocks  comprise  one  of  the  chief  sources  of 
ground  water  in  the  area.    IJuraerous  wells  are  at  tlie  present  time 
producing  water  from  this  source  in  sufficient  quantities  and  of 
a  satisfactory  quality  for  both  stock  and  domestic  requirements. 


i/he  tiur.Il.ity  varies  only  ski.  htly,  fro;.:  place  to  place,  hov/evcr, 
the  jjrsdLiaaii  eapaci  ty  o "  vjaU.p  producl::  iron  i'i<csc  roc  La  is  quite 
likely  to  vary  con  alder  ably,    This  condition  is  the  result  of 
differences  in  m^cability  and  porosity  of  the  fori  nation  in 
general,  due  to  ths  manner  in  •  idcli  the  various  Materials  coia- 
prisin ...  it  were  deposited,  »wd  to  local  cementation  by  liue* 

Jjd&ewise,  the  depths  of  wells  producing  fron  the  Tertiary 
vary  greatly,  ran  in    from  10  to  ZSO  feet.    This  is  the  result 
of  numerous  "perched"  x.ater  tables  lyin;_.  above  the  rj&in  water 
table,    ihe  so  "perched"  tallies  are  caused  by  local  shale  ucmbers 
or  other  relatively  impervious  rochs  which  interfere  with  the 
downward  novoi/iont  of  water  enroute  to  the  r.iain  water  table* 
ilence,  it  is  not  always  possible  to  predict  the  depth  of  wells* 

I  Jo  data  are  available  re^ardin^  the  slope  of  the  rater 
table  in  the  Tertiary.    However,  the  rater  contained  therein  io 
"free  water,"  and  in  such  cases,  the  slope  of  the  nain  water  table 
usually  conforus  roughly  with  the  land  surface* 

The  source  of  ground  water  in  these  rocks  is  from  local 
precipitation. 

■juaternary  .  -HuviurA.-— The  greatest  aoaunt  of  alluvium  in 
the  area  occurs  in  the  val3.ey  of  beaver  Creek  as  shown  on  the  ac- 
companying uap«    iilluviun  also  covers  a  stall  area  alon;  the  val- 
ley of  kiowa  Greek  in  the  northeastern  part  of  the  area.    In  both 
areas,  the  alluviuu  yields  water  of  a  satisfactory  quality  in 
quantities  sufficient  for  stock  and  dooestic  reqiurcnents. 


The  materials  comprising  these  alluvium  deposits  have  been 
derived  from  both  the  Tertiary  and  Permian  deposits,  the  latter 
probably  harping  contributed  nuch  fine  material  in  tlie  form  of  clay. 
The  thickness  of  the  alluvium  from  place  to  place  is  -unpredictable  * 
It  is  quite  possible  that  these  deposits  will  yield  sufficient 
water  for  irrigation,  however,  this  development  is  contingent  upon 
the  amount  of  irrigable  lands » 

Ground  'later  Discharge 

IJuiaerous  springs  occur  along  the  channels  of  the  tribu- 
taries to  Beaver  Creek.    The  sx-xrin^s  are  chiefly  contact  in  nature, 
the  water  issuing  from  Tertiary  or  quaternary  deposits  at  their 
contact  vdth  the  underlying  "red  beds*"    Kiowa,  Camp,  Duck  Pond, 
Clear,  .allow  and  Jackson  are  partly  fed  by  these  springs  o 

Surface,  water  re  source  s.—Tho  average  annual  discharge  of 
the  Uorfch  Canadian  iliver  at  Woodward,  Oklahoma,  approximately  00 
miles  southeast  of  the  center  of  the  area,  is  about  215,000  acre- 
feet.    The  estimated  average  annual  discharge  of  the  North  Canadian 
Ilivor  (Beaver  Creek)  at  Gate,  Oklahoma,  which  is  adjacent  to  the 
northeastern  part  of  the  area,  is  about  100,000  acre-feet.-*-  The 
drainage  areas  above  Woodward  and  Gate  are  10,630  and  7,360  square 
mile 3,  respectively.    These  figures  result  in  a  unit  run-off  of 
approximately  20  acre-feet  at  Woodward  and  lb  acre-feet  at  Gatee 
la  view  of  the  heavy  seepage  losses  incurred  in  the  sands  and 

1   Arkansas  iiiver  and  Tributaries^  Corps  of  J£i£>rs.,  u.  3.  /nqy, 
House  Doc.  50U,  74th  Confess,  1st  Session,  p.  1055. 


alluvium  alone  3caver  Creek,  it  is  reasonably  certain  that  the 
unit  run-off  over  the  general  area  rjili  exceed  15  acre-feet.  2Jo 
discharge  records  are  available  for  any  of  tho  tributary  streams 
of  the  Beaver  in  the  arca#    Jin  estimated  unit  run-off  of  10  acre- 
feet  per  square  mile  of  drainage  area  is  believed  to  bo  conserva- 
tive and  consistent  with  the  available  data* 

In  local  areas,  where  Permian  "red  beds"  fom  tho  land 
surface,  the  unit  run-off  mil  be  considerably  higher*    33a sed 
upon  discharge  records  of  the  tiashita  r&ver  at  Clinton,  Oklahoma s 
surface  run-off  fron  the  "red  bed"  areas  approximates  four  per 
cent  of  the  average  annual  precipitation.*   Assuming  this  rela- 
tion to  exist  in  this  area,  the  average  annual  run-off  per  square 
mile  of  "red  bed"  drainare  area  TiouLd  be  approximately  40  acre- 
feet. 


Land  Use, 

It  is  estimated  that  approximately  55  per  cent  of  the  land 
is  ,iven  to  cropping  practices,  and  the  remainder  is  in  native 
pasture.   A  nc&LiijLblo  percentage  is  abandoned.    'Jhe  average  farm 
unit  contains  about  400  acres.    The  majority  of  these  units  are 
classified  as  satisfactory  in  regard  to  the  proportionate  division 
of  ran^o  and  cultivated  lands.    Land  use  lias  been  ^iven  more  than 


1   iiecords  not  available  for  publishing 
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average  consideration  in  this  area,  and  on  the  usajority  of  farms, 
cultivated  land  has  been  equally  divided  betneen  feed  crops  and 
cash  ^rain  crops  •    llie  average  unit  maintains  a  small  herd  of 
both  milk  and  beef  cattle,  as  well  as  a  substantial  flock  of  poul- 
try* 


3tocic  and  Domestic 

It  is  recommended  that  surface  rater  development  over 
the  entire  area  be  United  tc  the  construction  of  snail  reser- 
voirs Tor  stock  watering  purposes,  and  to  flood  irrigation  of 
the  better  soil  type  native  pastures.    Care  must  be  exercised 
in  selecting  impounding  sites  in  the  "red  bod"  areas  because  of 
the  ^ypsiferous  Cloud  Chief  formation. 

Ground  water  development  for  both  stock  and  domestic  pur- 
poses is  recommended  throughout  all  areas  of  Tertiary  and  quater- 
nary outcrop.    IQsroughout  the  "red  bed"  areas,  ground  water  de~ 
veloprnent  is  recommended  for  stock  purposes  only,  in  irieir  of  the 
poor  quality  of  "red  bed"  -nater* 

Irrigation 

Present  knowledge  regarding  physical  conditions  does  not 
indicate  the  feasibility  of  any  large  scale  pump  irrigation  from 
the  Tertiary  deposits.    Sie  entire  area  has  been  eroded  out  of 
the  iiiji  Plains,  and,  as  a  result  of  vjhich,  much  of  these  deposits 
have  been  reeved.    Tire  average  thiclcness  of  the  Tertiary  over  the 
area  is  not  knorai,  however,  it  is  reasonable  to  believe  that  it  is 
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comparatively  thin*    Furthermore ,  the  majority  of  the  tributaries 
to  the  Beaver  Imve  eroded  through  the  remaining  Tertiary  and  ex- 
posed the  Permian  "red  beds"  over  rather  large  areas.    This  con- 
dition lias  resulted  in  the  development  of  numerous  contact  springs, 
all  of  t;hich  tend  to  drain  the  Tertiary  deposits  of  their  water 
supplies,    There  are  no  available  data  retarding  the  hydraulic  re- 
cords of  wells  or  physical  characteristics  of  the  deposits.  Sum- 
marizing the  above  considerations,  pump  irrigation  from  the  Tertiary 
deposits  cannot  be  justly  recommended  at  the  present  tine. 

Occurring  along  I3eaver  and  Kiovua  creeks  are  deposits  of  al- 
luvium which  have  been  discussed  under  "Geology."    These  deposits, 
the  more  extensive  of  which  occur  along  Beaver  Creek,  are  recharged 
through  influent  seepage  along  tlie  raain  stream  channels,  and,  rill 
possibly  yield  water  in  quantities  sufficient  for  irrigation  pur- 
poses*   Irritable  land  vail  be  the  limiting  factor  regarding  irri- 
gation  in  these  alluvium  areas.    In  view  of  this  fact,  it  is  there- 
fore recommended  that  ground  v/ater  in  the  alluvium  along  Beaver 
Creek  be  developed  for  irrigation  purposes  wherever  land  conditions 
permit.    It  is  further  recommended  that  an  annual  recovery  rate  in 
excess  of  130  acre-feet  per  square  railo  should  not  be  contemplated 
until  after  withdrawal  at  the  given  rate  for  a  period  of  years 
has  shorn  that  additional  recovery  can  be  made  without  a  con- 
tinuous lowering  of  tho  water  body.    It  is  further  recommended 
that  wells  be  spaced  at  least  one-quarter  mile  apart. 


l-ator  resources  of  the  Iforth  Canadian  (Leaver)  -watershed 
are  scon  to  be  subjoct  to  court  action3  instigated  by  Gklahora 
City,  OklahoJiB,  concerning:  the  city  supply «    It  is  therefore 
reconsnended  tliat  any  irrigation  development  in  this  area  be  de- 
layed, pending  the  results  of  this  suit. 

The  "red  bed"  areas  offer  no  possibilities  for  pump  irri- 
gation* 
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